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moved and the piston sank down again. Again the water
was heated and the piston pushed up, and so on. This, of
course, was a very slow business.

The first really effective pumping-engine was made by
a Devonshire blacksmith named THOMAS NEWCOMEN. New-
comen had been employed by Savery to make some parts
for his pump, and this set Newcomen thinking how to im-
prove upon it. In 1705 he brought out the form of
pumping-engine which is illustrated on page 219. This
was soon widely in use for pumping the water out of
coal-mines.

In 1764 it happened that one of the Newcomen engines
needed repairing, and it was given to JAMES WATT, then
an instrument-maker to the University of Glasgow, to put
right.x Watt saw the chief defect in the engine, and began
to think how it could be improved. By 1774 he had~made
an engine which was much more reliable (see page 219)*
It could be used not only for pumping, but also for driving
machinery in the factories, and for turning a paddle-wheel
to move ships through the water. It was eagerly taken up
by the factory-owners for operating their spindles and looms,
for it could do the work of hundreds of men, without ever
needing rest, and was much more powerful than the water-
wheel.

In 1801 one of Watt's engines was fitted into a boat by
William Symington; it turned a paddle-wheel fixed at the
stern, and the boat was found to be quite capable of towing
a line of barges along the Forth and Clyde canal in Scot-
land. This was the first steam-boat. A few years later an
American, Robert Fulton, also made a number of successful
steam-boats fitted with Watt's engines. The first steamship
to cross the Atlantic ocean was also an American one. The
early steamships all had paddle-wheels (the screw propeller
was invented later), and were fitted with sails also, in case
their engines broke down.